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^^ssi oloixi sm::'! ^ ois xHiiiSh^ m q[^± 

SSSSl an optical image detector and optical mouse employing 
the same 
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[-9- ^1=^-1] 

«-E-lo] <a^€r>c^ ogA>:fl.^ ogA>:^ ^5^^ 7] ( incident light 

generator ^wltl-cf. ^7] ^S^^7]^ ^7] l-^l^l S^<H1 tfl^H ^iS. t^- 

«H1 «y^*>£^ ^7] 711^-^1- ^§>ai ^7] ^igcHl ^^>^^ 'i]^} 

E. 3 



19-1 



^ oltj];^] ;g^7l ^ oil- T=']-^^{an optical image detector 

and optical mouse employing the same} 

£ 3^ ^ ^^"^^ ^ ^Ajollol] ccj-e. :^ oJd];^! ^#7l# lic:«^^^ 7m^'^d 
^'^^^]^. 

S. 4^ ^ ^'^'Hl % ^#7l5^ «a 21 -g- o^Kan application 

example)* ^'^^>7l ^tb i^^ll" i^HM^ 7fl5^5.oli:f. 

£ 5^ ^ ^1^1 ^1 ^#7)2] 5E ^-^ 9^1 (another 

application example)* ^'^^>7] ^tb ^ '^V-f^^ 7l]2f^<y ^^S.«>lt4. 
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Dl^s-sl ;5il5. 686, 72031^ "JL^*'^ 2i^^ ^^^^M ^ 

(method and device for achieving high contrast surface i 1 luminat ion)"2^-^ 
l-E]i(TuIlis)^l Si^Si:^-^ % 4-f^» 7BAlsr>ji 

SX^. ^7] r2]^^^ ^15.686.720^^ Irfl-^t!: S-^S.:^]^ ^M^] , ^ 

Eflol^o^ ^^6\] iQo ^o. ogA>zl-( incident angle)^ 

^1^ ^^^S. ^4. ^7] <^^A>z^-^ <yA>:^'{d( incident ray) ^ ^>7l ^m^] 

£ 1^ ^Bfl^ ^ ^#7121 M.^^7] 711 

^5-^^^ <a^l-^(7)<:'l SA>Sicl-. ^>7l ^^:ii^>fe -^V7l tl]oll-(5) ^HIH o]^ 

^ vflofl ^i^lSlJl, >^V7l «aA>:g-(7)^ >S-7l Tflol^.^! s:>-?- 

4i^*^^<Hl 7fl^^* ^71 tlWll-(5)^ a^ofl SAV^Cf. 

^7] Bl]o]^(5)o. ^3g^vg(i)o^ JL^<^1^ 1^1 

^•im ^m^ll. ^^1 ^14 l-#-^l:(3a, 3b. 3c. 3d)ol ^^fltb^-. ^7] 

l-#-?-#(3a. 3b. 3c. 3d)^ <U^J:^^S. ^^S. trf^- ^o^. 7>^H . ol^. s-^^-s. 
A>olo^ ^^^^oluf. o^li- §1^, s loll iAlsJ lal-fil- ^o] >^7l ^ 
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^13 l-#^l-(3b. 3c)^ ^7] l-#^(3a) ^ l-#-¥-(3d) ^}oM ^^1^ ^ 
SX^, ^7] ^ ^13 l-#^*(3b, 3c)^ ^^7] m ##-^(3a)^nf ^ 9X 

^. <=>] ^7] 2]-<y Eflol^(5)2l S^o]] 16° ^cf <^a>z|-(q )^ 

^^^}^(7)o] 2:A>£)ig, >^7l ^11 ^ >|14 l-#^l-(3a, 3d)<^l ^l^l] Z^-Z^- ^ ;H12 

H^^V ^^-i-Oa, 9h)o] o]6\] ttj-el-, ^7] ^12 ^ .^13 l-#-^*(3b, 3c) 

tl:^. ^7] Eflol^(5) ^6\] ^ >a)Ai(i3)7> ^^Itt^. ^oi-7l ^ ^^i(13) 

^ ^ ^l-fi^ ?floli Xfl<^l ^^]^^. ^7] ^ ^A-1(13)^ tflol^(5)o] 

afll^ 4^7flsl s^-^#l: ^til^H o]pl;.]o^ z^- <^^l-o] «|7l (brightness) 

'S-i-*!-^ ^^^1- 4e1-Ai. >^l-7l ^11 n^T]- ^m9a)^ ^^S^^l >^ 

7] ^ ^-^^9] ^^^^z]. ^ ^-foil^, ^7] zi^^> <^'^(9a)<Hl cfl-g-^V^ 5|- 

^<a*V ^^^1- ^ ^T=f. ^, ^>7l ^12 ^ ^13 l-#-^-i-(3b, 3c)^ 

7]6\] tfltb Jl«fl^>£.(high resolution)* '^7]7} <H^cf. o]^ >^V7] ^ p}. 

-f^iS] ^-^2]-^ -^^^A]^ ^ oxv^ ^^ ^7] pV-f^7> oi:^^xle^-H, >^7| 
^}^^^^ « ^^1* 7V5^7lfe cli^eflol ^Hl^i oi:g.j£l^l oxv\, 

^£fl^ 7l#oi1 4^^. «aA>:^o^ ojAVZ^-o] 

"^1, tfl<^ll:^ S.^S.^]ci\] cflt!: JlsUi-SChigh resolution)* 
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^^H <^1^€ ^^1* ^^^^1 91^^}^ ^ >^1^^>^ ^ 9X^. 

^^*l-<^ ^^71 ^^Al^l^ <UA}% ^S^^7l( incident light 

generator)* 5L^t!-i=f. ^7] "yAV-g-i.^ ^7] S.^<^ cfl^>«^ 

^^M^l^ ^^7] aigofl cfl^l-O^ OJAVZ]-^ ^11 Hf-o^ C^A}^ 

>«^^Al7lfe «1:A>:^5I)-, ^7] ^^o^S.^^$\ ti]:A>Al7]ol >^7l 

Si^oil cfl5>oi >^V7l o^Aj-zj-^rf ;^12 S^a>z^-^ zi^$] ''^^^^ 

* AjA^A]7l^ m ^VAl-^ji]., .^V7] :^^O.^^E-lo^ ti]:A]-Al7]<H ^^fl^ 

tfl^H ^7l ^A>Z^:e.c|- ;ql3 <aA>Z^-^ n-i-o^ ojA>:^s. 
^ A^^^Al7l^ ;^13 «}-Al-:&^ ^ 5^1^. 
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I 



i lfl<Hl ^71 ^f^c^l ^^*>£^ ^^151^ -^^71 7fl^^» f-^H 

^7l 1-^131 s.^6\] ^A>^1-^ #^^l7l^ <?JA>:^ ^| 7] ( i nc i dent 

light generator)!- i^tlrcf. ^7] '^^a}^ ^S^^7l^ ^7] ^^o.^-^e^s^ ^ 

^Ai7ioi a^goi] cfl^H ^i^ '=^■€■ ^d^-V^]-** ^ nf-^ 

19-6 



I 



=1^^ *a>^>^#(51. 53. 55)^ ^ >^7l zH-S^ <a A>:g-s.(5i)^ 

1:^1(5)51 cfleH ^a^V^Ca 1)^ ^7] ^^>^ 

*(53)^ ^7] m SJAVZ^-Ca ^ ;^12 <aA>z^-(a 2)* ^^^cf. 

*a^>^»(55)^ >^7l ^12 SJ^mCa 2)^1:^- ^ :^13 <aA>z]-(a 3)^ ^J-^i^. ojofl 14 
^. -^7] tfl^l ^13 ^^^}^m51, 53 , 55)oll -^-71 ^ :^14 

l-#^l:(3a. 3d)^ h^t.}^^ <=>\^^^^^ <^]* AVolojl ^^]e>^ ;Hl2 ^ ;^l3 
l:(3b, 3c)5^ ZL^^>l-o] Ali^^l-Tfl ^A^^ ^ c^cf. <:^7lAi, ^^7) <yA>z^l-^ 0° 
ticl- 3J1 90° 3}-t:f. 

c-1 i4<iV7H, ^11 ^^1 ^13 ZLl-^ <a^>^^(51, 53, 55)ol A^s. 2:^ 

SicH ^1-71 ##^*(3a, 3b. 3c. 3d)^ ^o]^ ^ ojs. a].o1o^ ^^l-ofl ^-§-*> 
^ ZL^^mol ^Aj^cf. c^i^ ^1-71 ^ ;^i4 l-#«-S(3a, 3d) Al-o]o:| 

^<H1 f^Hfl^ 7l#3l-^ ^51 ^71 ##-^(3a)2l ZL^xVfe #^ ^7] ;Hl2 ^ >^13 
l-#-f-l-(3b. 3c)^ ^^t}7]] ^A^€ ^ SZcf. ^ c1 ^^1:2^0.5., >a-7l 

z^- l-#-¥-#(3a, 3b. 3c. 3d)2] ^ ^ofl ^7] ^7] ZL#S] cyAl-^s.(51, 

53, 55)^ ^S. ^^}^7] m ^^^> '^g^l-Cfirst shadow regions; 

57a) ^A^3^lJi, ^7] h^t]- <^ ^■i-(57a)<Hl 9l'^t}o^ ^7] m OL^^ *a^> 
^*(55)'?]:ol 2:A>sl^ ;^]2 n^^]- <^ ^l-(57b)<^l ^^^^i:^-. <^1<=H1 ci^H, >^7l 
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"^^•i:(57a. 57b, 57c) ^ ^^<H1 ^7] ^ l-#^l-(3a, 3b, 3c. 3d)^ ^o]* 

£ 3^ ^ ^ ni)-^ ^ ^#711- :e-<^^^ ^^£.0] 

£ 3^ ^V7i #^1(5) ^ ^6\] c^x\^ ^3>^^7l(incedent light 

generator; 59)7> ^7] <gA>:^ ^5^^7l(59)fe S. 2oi1 i^i^ ^7] tfl 

^1 ^13 *aA>^-i-(51, 53. 55)* ^^^mcf. ^7] ^A>^ ^5^^71(59)3] >a-^<Hl ^ 

^(61)ol ^^^l^t:]-. ^^(61)^ ^^^21- t<LH7lJl, ^71 

^7l <aA>:^ ^5^^71(59)^ <^ Si 71)21 oVa}:^:!:^ ^wltb^-. -i"^. ^7l 

*a>^>^ ^5^^71(59)^ ^71 ^-S(61)^S^Bl^ «]:Al-Al7l^ ;^ll vfl;^] T^flS a>A> 

^*(59a. 59b, 59c)* 7>^ ^ ^Icf. ^7l ti]:A>^(59a)^ ^7] #^1(5)51 ^ 
^^<^1 cll^><^ 1)# 5^-^ ^^>^(sloped surface)<^l «ll^^>Jl, ^7] 

^12 «}:A>:^(59b)^ ^7l ;«fll ^S-CP l):^^!- ;^12 zl-:£(p 2)1- ^>«'>^oll 

Sfli^B:>ji, ^7l :^13 ^Al.:^(59c)^ >^l-7l A]2 2)^^ 3)1- 
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^(59c)-a.t:f efl'ioll ^^1^r>ji ^7] ^^^}s^(.59a)-8: -^7] ;Hl2 a}A).^(59b) 

M.^ efl*i<^l ^^1^1-^ ^^1 i^}^2i^>cf. o]^, ^j-7l a>Al-^l:(59a, 59b, 59c) 

l-#JElJL, ^7] ^^}^(59h)^ ^7] m tiVAl-;^(59c)oil n]t}c^ 

^ ^7] tfl^l ^13 «}->«>l-^#(59a. 59b. 59c)<^1 ^^^>7ll SA>3£]ji, ^7] «Va>:^ 

-i-(59a. 59b, 59c)^l ^^V^^ ^^l-^-l-^ £ 2<=^]^^ ^7] ^ vfl;^] 
^13 Hl-^ <yA>^l:(51, 53, 55)S M-^H^^ 9X^. 

^7] #^1(5)^ ^ €^^(63)7}- ^^It!-^. ^ ^>^^(63)^ 2^>^ 

^-9.^ Bfll^ ^^71]^ Sl-^i-i-S. ^^^^cf. ^71 ^^1:^ ^7] #^1(5)3^ S.^jO 

^2fl^ 7]^d\] til^H ^ ^ ^Cl-. 

IE 4^ 5. 3<^1 &<^^ % o]^]:^] ^#711- 5fl^Br>^ c]^]^ ^7l)M» ^^*> 
71 7M:£o]t:f. 

^ ^ €^1:^ ^S. ^^sl-^Csignal processing portion; 73) 
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1- ^^11- -il^S. ^^3^101 ^^^^4. ^31 ^^2l-f-(73)^ ^7] 

^7l(67)S.^E^ ^^]^ ^S.^ 7]^S. *H ^^1 <=>]^]^]^ ^7l-*> 

^ olnl;^] t^]o]^ ^^7]i69)* ^7] olo];^] ^o]^ ^ 7] (69) 

^^^^ Ai^s-o. ^]o]7]m)s. 

olofl CisrH, o}^S.n./v]^]^ ^^71(67) ^ ^7l 4 ^^1(63) ^l^M 

^^Ml^^ ^^1(65)* Dl if-^ ^ Sit:!-. ^71 >^eK65)^ ^7] % 

'a^i(63)S.-f-E-l #^5)^ % 3711- ;^lcH^V^ 

;£^7l (contrast controller)^ tlri^. ^^7] ^7.}y(\]o]^ ^^(65)^ ^ 

7l 1-^1(5)^1 tiVAl-Sl^ ^^1^^ ^7]^ S^t!-^-. ^71 ^^Hl 

<H<^ ^eK65)^ ^71 ojul;^! t-flolEl- ^^5l7l(69)<^l ^«fl ^l^H^cf. ojs].^ ^e] . 

^1-71 ^1-71 ^;^>^lc>i^ A^EK65)^ ^1-71 Al^Efl ;^lol7l(71)<H] ^ ^fl ^1<>|€ $1 

S. 51- ^S^V'S. £ H ^<=^^ Efl^ll:^ #^1(5)5^ ^oHl 

^ D>-?-i(100)7> ^^lt!-i=l-. ^^71 ^ p>o.^(ioo)fe ?11<il:i( 101)1 ^L^^Vcf. ^71 
?flol^(101)Sl sr>-f- :^^i(101a)^ 7fl^-^(101b)l ^7] n]o]^a01) ifl<^l 
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3<^ ^7] zif-^ ^dAl.:^i-(5i, 53, 55)^ ^^slJl. ^7] <^ 

^>^1-(51, 53, 55)^ ^7l 711^-^(1015)1- ^^}^ ^7] 1-^1(5)21 i^ofl ^-aI-^ 
^. ^7] ^A>:^*(51, 53. 55)^ ^7l 1-^1(5)^ >a-<='fl^i ^>ni|:il, ^^-71 ^ 

^l-^-i:(60)^ ^^7l 7l1^^(101b) ^Hl ^oM ^ ^H(63)S. 2i^^^. 

^^S., ^7] ^ ^A-1(63)^ ^7l 7l1^^(101b) *>^21 ^7] #^1(5)^1 

^j-7l ^ ^dl^i(63)fe 4I-7I ?11o1>^(i01) vlloll ^^1^ ^iflSl^7l:^(103)<^l ^ 
^i-^i=1-. ^71 ^4flS]S.7l:^(103)<^l ^7l ^ ^^i(63)S.^Bl #^S) 

^ ^ ^Sl:^ ^xV^o.^. ^^el^H <^11- ^ ^31-i:2l ^W^t^. <>] 

^7l ^}^^7} o]^^ nflp>c1. ^Sj-tlrnl-. ^7] 1-^1(5)^ S.^<=>\] 

^Mfltt ^;^1l5>7l nfl^olcl-. olE-1*V ^^S] ^Sl-l- o1-g-€r> 

^71 «?lifl^ 3.71:^(103)21 4i^<^^«Hl^ :di^^1 3.^(105)^1 ^7l 
^^^1 2.1-(105) ^Hl ^1:^1^11(107)71- ^^^1^1 ^7l ^1^1 i:11(l07)2l <a 

^1-71 ?no1i(101)^ i^l-^-'Hl JL^i^ Si ^^(109)011 ^^^Cf. ^V7l 

;^1^1cfl(107)2l Bl- ^ >a-<^l^ >a-7l ?11o1i(l01)2l ^-^^^ ^**V^ a1-g-(lll)ol 
^^Itbcf. ;^1^1 €11(107)^ ^H-.^^f fi:^^-^;^fl(:£^l^H ^^)<^1 ^ 
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7] 105)3.-^ o]^^^ ^^^■ir n:}-el-A-1 , ^7] 

H>S4 ^O] ^ ^Vt^ofl ttj-Sig, ^^flo^ ^igcHl ^^f^* 

oil cflt!" ^ 
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1] 

^^7] (incident light generator)* 3E^^>^ , ^^-71 'yA}:^-!-^ ^7] a^ofl 
tfl^H "U^y^^^ ^^S. ^ «aA>^#s ^^^^^ s. 

[^^«J- 2] 

^71 og^l-:^ >-S>^^7l^ 

>^7l ^VA>Al7lOl ^^10^ S.^6\] m 

^7] :t^O.S-^EiS^ «}-Al-Al7lol ^7l #^1^ fi^ofl Cfl§>c^ ^7] m 

X3.1 

^7] %^o^S.^B\S] ^AM7l<^ >a-7l 1-^]^ S^<^] ^l-7l ;^]2 
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3] 

^1 1 9X^^]. 

4] 

S-^>5)^ 'a^^V^l-^ %^^]^]^ 'a>«>>^ ^J^^7l( incident light generator )# 

>^7l <^a^}^ ^7] ^^O.S^E^o^ ^^^l^H ^7] ^^l^l a 

5] 
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^M]o\ s-^c]] cH^H ^11 ^^>^^ m nl-^ <a^V^l:; 

^7] #^1^ S.^^] ^^}<=^ ^7] ;H12 ^a^l-z^^cf e ^13 'a^Vz^-i- 5.^^ ^13 

[^^*J- 71 

^1 6 «J-<H1 ^'H-^i. 

^ ^12 «]:A>^; ^ 
81 

1- ^ ^^S. ^^Al7l^ ^ T=>^^. 
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is. 1] 




2] 
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